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DETAILED ACTION 

1. Claims 1-19 are pending. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-6, 8, 10-17, and 19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kolchinsky (USPN 5,301,344). 

4. As per Claim 1 , Kolchinsky teaches: A reconfigurable processor for processing 
digital logic functions (Column 1, Lines 51-52), comprising: 

a microcontroller (Column 4, Line 1 1 , the "computer 10"); and 
a plurality of processing elements (Column 1, Lines 57-61 and Column 2, Lines 
33-34), 

wherein the plurality of processing elements are arranged in one or more pipeline 
stages each comprising one or more processing elements (Column 1, Lines 63-66), and 
wherein the microcontroller executes a program comprising: 
configuring the plurality of processing elements by sending configuration 
information to the plurality of processing elements (Column 3, Lines 23-45), 
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determining whether data has been processed by the one or more processing 
elements of a pipeline stage (Column 4, Lines 10-17, the computer determines the 
opcode, and only afterwards, places it in the instruction operational code register), and 

if data has been processed by the one or more processing elements of the 
pipeline stage, reconfiguring at least one of the one or more processing elements of a 
pipeline stage to define a subsequent pipeline stage (Column 4, Lines 17-39. After 
being processed by the computer and put in the register, the next stage's address 
generator file and arithmetic unit hardware is reconfigured (defined) for that instruction). 

5. As per Claim 2, Kolchinsky teaches: The processor of claim 1 further comprising 
one or more decoders connected to the microcontroller, wherein each decoder is 
connected to one or more of the plurality of processing elements (Column 4, Lines 17- 
19, also see Figure 2). 

6. As per Claim 3, Kolchinsky teaches: The processor of claim 2 further comprising 
one or more global interconnection busses used to connect the plurality of processing 
elements to the one or more decoders (Column 3, Lines 45-48). 

7. As per Claim 4, Kolchinsky teaches: The processor of claim 2 wherein 
reconfiguring the plurality of processing elements is performed via the one or more 
decoders (Column 4, Lines 17-23). 
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8. As per Claim 5, Kolchinsky teaches: The processor of claim 1 further comprising 
a plurality of local interconnection busses (Column 3, Lines 45-48). 

9. As per Claim 6, Kolchinsky teaches: The processor of claim 5 wherein each 
processing element is connected to one or more other processing elements by one or 
more of the local interconnection busses (Column 3, Lines 45-48). 

1 0. As per Claim 8, Kolchinsky teaches: The processor of claim 1 wherein the 
microcontroller is in communication with a memory, and the program is stored in the 
memory (Column 4, Lines 3-8, the hard disk). 

11. As per Claim 10, Kolchinsky teaches: A method of dynamically reconfiguring a 
pipelined instruction set processor comprising: 

configuring a plurality of pipeline stages by a microcontroller (Column 3, Lines 
23-45), wherein each pipeline stage includes one or more processing elements (Column 
1, Lines 57-61 and Column 2, Lines 33-34, the programmable logic 
blocks/programmable gate arrays); 

processing data through one or more of the plurality of pipeline stages (Column 
4, Lines 22-23); 

reconfiguring, by the microcontroller, at least one of the one or more pipelined 
stages to define at least one subsequent pipeline stage (Column 4, Lines 17-39. After 
being processed by the computer and put in the register, the next stage's address 
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generator file and arithmetic unit hardware is reconfigured (defined) for that instruction); 
and 

routing processed data through the at least one reconfigured pipeline stage 
(Column 4, Lines 2-39, the stage is configured then executed). 

12. As per Claim 1 1 , Kolchinsky teaches: The method of claim 10 wherein the 
reconfiguring step is performed while the processed data is further processed by the 
plurality of pipelined stages (Column 4, Lines 19-39. Also see Figure 2. While data is 
being processed and reconfigured in steps 54 and 56 for the address generator file, 
data is simultaneously being processed and reconfigured in steps 60 and 62 for the 
arithmetic unit hardware). 

1 3. As per Claim 12, Kolchinsky teaches: A reconfigurable processor for processing 
digital logic functions, comprising: 

an on-chip microcontroller (Column 4, Line 11, the "computer 10"); and 

a plurality of processing elements (Column 1, Lines 57-61 and Column 2, Lines 

33-34, the programmable logic blocks/programmable gate arrays), 

wherein the plurality of processing elements are arranged in one or more pipeline 

stages each comprising one or more processing elements (Column 1 , Lines 63-66), and 
wherein the microcontroller executes a program comprising: 
configuring the plurality of processing elements by sending configuration 

information to the plurality of processing elements (Column 3, Lines 23-45), 
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determining whether data has been processed by the one or more processing 
elements of a pipeline stage (Column 4, Lines 10-17, the computer determines the 
opcode, and only afterwards, places it in the instruction operational code register), and 

if data has been processed by the one or more processing elements of the 
pipeline stage, reconfiguring at least one of the one or more processing elements of a 
pipeline stage to define a subsequent pipeline stage (Column 4, Lines 17-39. After 
being processed by the computer and put in the register, the next stage's address 
generator file and arithmetic unit hardware is reconfigured (defined) for that instruction). 

14. As per Claim 13, Kolchinsky teaches: The processor of claim 12 further 
comprising one or more decoders connected to the microcontroller, wherein each 
decoder is connected to one or more of the plurality of processing elements (Column 4, 
Lines 17-19, also see Figure 2). 

15. As per Claim 14, Kolchinsky teaches: The processor of claim 13 further 
comprising one or more global interconnection busses used to connect the plurality of 
processing elements to the one or more decoders (Column 3, Lines 45-48). 

16. As per Claim 15, Kolchinsky teaches: The processor of claim 13 wherein 
configuring the plurality of processing elements is performed via the one or more 
decoders (Column 4, Lines 17-23). 
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17. As per Claim 16, Kolchinsky teaches: The processor of claim 12 further 
comprising a plurality of local interconnection busses (Column 3, Lines 45-48). 

18. As per Claim 17, Kolchinsky teaches: The processor of claim 16 wherein each 
processing element is connected to one or more other processing elements by one or 
more of the local interconnection busses (Column 3, Lines 45-48). 

19. As per Claim 19, Kolchinsky teaches: The processor of claim 12 wherein the 
microcontroller is in communication with a memory, and the program is stored in the 
memory (Column 4, Lines 3-8, the hard disk). 

Claim Rejections - 35 USC § 103 

20. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

21 . Claims 7 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kolchinsky, in view of Birrittella et al. (USPN 5,737,628, herein Birrittella). 

22. As per Claim 7, Kolchinsky teaches the processor of claim 6, but fails to teach: 
wherein the plurality of processing elements are interconnected in a toroidal 
interconnect structure. 
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Kolchinsky has taught an interconnect network between the processing elements 
(Column 3, Lines 45-48), but has not disclosed in what structure the elements are 
interconnected. Birrittella teaches that as the number of processing nodes in a system 
increase, a balance needs to be struck between interconnect dentist and 
communication latency, as direct connection between all nodes becomes impossible 
(Background of the invention). Birrittella teaches that a torus interconnection network 
has the advantages of speed of information transfers, and the ability to avoid bad 
communications links (Column 8, Lines 6-41). Given the need to interconnect the 
elements in some fashion, the advantages of a toroid routing network as disclosed by 
Birrittella would have motivated one of ordinary skill in the art at the time the invention 
was made to connect the processing elements of Kolchinsky's invention in a toroid, to 
take advantage of the speed and ability to bypass bad elements in the network. 

23. As per Claim 18, Kolchinsky teaches the processor of claim 17, but fails to teach: 
wherein the plurality of processing elements are interconnected in a toroidal 
interconnect structure. 

Kolchinsky has taught an interconnect network between the processing elements 
(Column 3, Lines 45-48), but has not disclosed in what structure the elements are 
interconnected. Birrittella teaches that as the number of processing nodes in a system 
increase, a balance needs to be struck between interconnect dentist and 
communication latency, as direct connection between all nodes becomes impossible 
(Background of the invention). Birrittella teaches that a torus interconnection network 
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has the advantages of speed of information transfers, and the ability to avoid bad 
communications links (Column 8, Lines 6-41). Given the need to interconnect the 
elements in some fashion, the advantages of a toroid routing network as disclosed by 
Birrittella would have motivated one of ordinary skill in the art at the time the invention 
was made to connect the processing elements of Kolchinsky's invention in a toroid, to 
take advantage of the speed and ability to bypass bad elements in the network. 

24. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kolchinsky, in view of Agnew et al. (USPN 4,514,803, herein Agnew). 

25. As per Claim 9, Kolchinsky teaches the processor of claim 1 , but fails to teach: 
wherein the microcontroller is an off-chip device. 

However, Agnew teaches that a microprocessor may off-chip, to take advantage 
of extendibility, flexibility, and lower development costs for off-chip code, for use in non- 
critical or time sensitive functions (Column 9, Lines 40-48). Given that advantage, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to consider moving the microcontroller off-chip, if the advantages of flexibility, 
extendibility, and lower development costs outweighed the disadvantage of slower 
speed. In addition, it has been established by In re Japikse, 181 F.2d 1019, 1023, 86 
USPQ 70, 73 (CCPA 1950) that it would be within one of ordinary skill in the arts ability 
to move parts on or off the chip without changing the functionality. 
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Conclusion 

26. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure as follows. Applicant is reminded that in amending in response to 
a rejection of claims, the patentable novelty must be clearly shown in view of the state 
of the art disclosed by the references cited and the objections made. Applicant must 
also show how the amendments avoid such references and objections. See 37 CFR § 
1.111(c). 

27. Terrill et al. (USPN 5,590,305) teaches a plurality of programmable logic devices 
which can be initialized, and then reconfigured dynamically either by themselves or by 
control from the user or software. 

28. Abbott (USPN 6,006,321) teaches a programmable logic datapath for use in an 
FPGA, with a plurality of logic elements interconnected to each other, which each of 
which can be dynamically reconfigured on a cycle-by-cycle basis. 

29. Donohoe (USPN 6,883,084) teaches a reconfigurable processor comprising a 
plurality of dynamically reconfigurable processing elements which comprise a pipeline. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Robert E. Fennema whose telephone number is (571) 
272-2748. The examiner can normally be reached on Monday-Friday, 8:00-5:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Robert E Fennema 

Examiner 
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